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CONSTANIT-VOLTAGE DRIVE DEVICE
CAPABLE OF ADJUSTING OUTPUT
VOLTAGE

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims the benefit of Chinese
Patent Application No. 201410849070.4 filed on Dec. 31,
2014, the contents of which are hereby incorporated by
reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention
The Invention relates to a voltage drive device, 1n par-
ticular to a constant-voltage drive device capable of adjust-

ing output voltage.
2. Description of Related Art

So far, because of the narrow adjustment range, poor
compatibility and narrow load power range, i we use a
constant voltage drive device like LED light to obtain a
better adjustment effect on adjusting the output voltage
according to the chopping wave angle, we need to make the
light band of specific power match with drive power source
of special parameter for constant voltage dimming.

The output control method for the existing voltage drive
device 1s to control the output power, 1.¢., 1n the case of LED
light dimming, both the output current and voltage are
changing so that the color spectrum of LED light changes
accordingly with an unsatisfied application eflect.

SUMMARY OF THE INVENTION

The purpose of the Invention 1s to make up for the defects
of the prior art, providing a constant-voltage drive device
capable of adjusting output voltage to ensure that the output
changes with the phase angle information of mput so as to
realize higher mput power factor, lower total harmonic
distortion and better compatibility.

The technical scheme to achieve the above object 1s that:

A constant-voltage drive device capable of adjusting
output voltage of the Invention, comprising a chopping
wave structure, an AC power voltage detection module, an
AC power phase angle detection module, a phase angle
information transmission module, an AC voltage signal bias
module, a reference signal generation module, a power
factor correction controller with multiplier, a power factor
correction, energy conversion and transmission module and
an output control module, wherein:

the chopping wave structure 1s connected to the AC power
voltage detection module, the AC power phase angle detec-
tion module and the power factor correction, energy con-
version and transmission module respectively;

the AC power voltage detection module, the AC voltage
signal bias module, the power factor correction controller
with multiplier, the power factor correction, energy conver-
s10n and transmission module and the output control module
are connected 1n turn; the reference signal generation mod-
ule 1s connected to the power factor correction controller
with multiplier;
the AC power phase angle detection module and the phase
angle information transmission module and the output con-
trol module are connected 1n turn.

The above constant-voltage drive device capable of
adjusting output voltage, wherein, the AC power phase angle
detection module 1s a conduction angle detection module.
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2

The above constant-voltage drive device capable of adjust-
ing output voltage, wherein, the phase angle information
transmission module 1s a conduction angle nformation
transmission module.

The above constant-voltage drive device capable of
adjusting output voltage, wherein, the power factor correc-
tion, energy conversion and transmission module 1s a single-
stage structure with common magnetic components.

The above constant-voltage drive device capable of
adjusting output voltage, wherein, the power factor correc-
tion, energy conversion and transmission module 1s a two-
stage structure with diflerent magnetic components.

The above constant-voltage drive device capable of
adjusting output voltage, wherein, the reference signal gen-
eration module 1s a fixed signal generation module.

The above constant-voltage drive device capable of
adjusting output voltage, wherein, the reference signal gen-
eration module 1s a variable signal generation module.

The above constant-voltage drive device capable of
adjusting output voltage, wherein, the output control module
1s a module comprising MOSFET element.

The above constant-voltage drive device capable of
adjusting output voltage, wherein, the output control module
1s a module comprising adjustable and constant voltage
control chips for voltage output.

The advantages of the Invention lie 1n that by the con-
stant-voltage drive device capable of adjusting output volt-
age the Invention provides, the voltage information through
the chopping wave structure can control the power factor
correction, energy conversion and transmission module after
it 1s processed by the power factor correction chips with
multiplier module, the output voltage 1s not only constant
but also adjustable, ensuring that the output changes with the
phase angle information of input while providing the chop-
ping wave structure with current for proper functioning, thus
realizing higher input power factor (PF), lower total har-
monic distortion (THD) and better compatibility; by adjust-
ing and processing the phase angle mformation of put
voltage to control the output voltage, the voltage adjustment
depth of less than 1% and good compatibility exceeding
10%-100% load range can be realized; the Invention 1is
applicable for bigger power range with better compatibility
and stronger adaptability.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s the structural schematic diagram of a constant-
voltage drive device capable of adjusting output voltage of
the Invention.

FIG. 2 1s the relationship diagram for voltage through the
chopping wave structure and that adjusted by the AC voltage
signal bias module.

FIG. 3 1s the performance comparison diagram changing,
with time for voltage through the chopping wave structure
and output signal of power factor correction controller with
multiplier.

DETAILED DESCRIPTION OF TH.
INVENTION

(L]

Detailed description for the Invention 1s presented below
in combination with the drawings.

A constant-voltage drive device capable of adjusting
output voltage of the Invention, comprising a chopping
wave structure 1, an AC power voltage detection module 2,
an AC voltage signal bias module 3, a power factor correc-
tion controller with multiplier 4, a power factor correction,
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energy conversion and transmission module 5, an output
control module 6, a reference signal generation module 7, an
AC power phase angle detection module 8 and a phase angle
information transmission module 9. (Please refer to FIG. 1,
FIG. 2 and FIG. 3.)

The chopping wave structure 1 1s connected to the AC
power voltage detection module 2, the AC power phase
angle detection module 8 and the power factor correction,
energy conversion and transmission module 5 respectively.

The AC power voltage detection module 2, AC voltage
signal bias module 3, power factor correction controller with
multiplier 4 and the power factor correction, energy con-
version and transmission module S and the output control
module 6 are connected in turn; and the power factor
correction controller with multiplier 4 1s connected to the
reference signal generation module 7.

The AC power phase angle detection module 8, the phase
angle information transmission module 9 and the output
control module 6 are connected 1n turn. Wherein, the AC
power phase angle detection module 8 can be an average
voltage detection module, and the phase angle information
transmission module 9 1s an average voltage transmission
module accordingly.

The chopping wave structure 1 chops the mput AC
voltage 1n the case that AC voltage 1s input to the device of
the Invention. The chopped voltage detects the voltage
information of AC power through the AC power voltage
detection module 2, and 1s adjusted and transmitted to the
power factor correction controller with multiplier 4 through
the AC voltage signal bias module 3, then the reference
signal generation module 7 generates reference information
and transmits to the power factor correction controller with
multiplier 4, and thus the power factor correction controller
with multiplier 4 controls the duty ratio of the switch based
on the reference signal and the AC power voltage detection
signal biased by the AC voltage signal bias module 3, so as
to realize the result that the system input current changes
with the mnput voltage. The power factor correction control-
ler with multiplier 4 performs power factor correction, and
provides the chopping wave structure 1 with current for
proper functioning through the same circuit as that for the
power factor correction. The reference signal from the
reference signal generation module 7 can be either a fixed
signal or a variable signal as required. The function of AC
voltage signal bias module 3 i1s to ensure that the output
voltage signal of power factor correction controller with
multiplier 4 1s always higher than OV 1n the case that the
phase of AC power 1s switched for conducting the MOS
transistor for power factor correction, so as to provide the
chopping wave structure 1 with a stable discharge loop.

The function of power factor correction, energy conver-
sion and transmission module 5 is to perform power factor
correction to the AC input voltage, convert to appropriate
voltage and transmit to the output control module 6, so that
the output control module 6 can control the output voltage
based on the AC power phase angle information transmitted
by the phase angle information transmission module 9, and
the output voltage can change within the range from zero to
the rated voltage based on the phase angle information, so as
to realize steady operation within the bigger load power
range and adjustment range. The power factor correction,
energy conversion and transmission module 5 can be either
a single-stage structure with a common magnetic component
or a two-stage structure with different magnetic components.
The existing switch power can be the energy conversion and
transmission module, but the power factor correction,
energy conversion and transmission module 3§ can realize
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4

power factor correction for the rectified high voltage DC
power, and convert 1t 1nto constant voltage power to transmit
to the output control module 6, so as to provide the chopping
wave structure 1 with a stable discharge loop.

The output control module 6 adjusts the output voltage
according to the conduction angle of AC mput power. It can
be etther an output control module that applies MOSFET,
and the output voltage changes with that of the energy
conversion and transmission module 1n the case of conduc-
tion for the output control module 6; or an output control
module that the constant voltage control chips control the
output voltage, which can control the output voltage from
the constant-voltage output chips and the output voltage
keeps constant. By controlling the output voltage, the output
control module 6 can easily connect to the digital processing
chips and realize more functions so as to meet difierent
requirements.

In the Invention, the output voltage 1s not only constant
but also adjustable after the input voltage information 1s
processed by the power factor correction controller with
multiplier module 4, which both ensures that the output
changes with the phase angle information of mnput, and also
provides the chopping wave structure 1 with standby cur-
rent, so as to realize higher input power factor (PF), lower
total harmonic distortion (THD) and better compatibility
with the chopping wave structure 1. By controlling the
output via the output control module 6, the Invention will
not make the LED light band produce any LED color
spectrum deviation. The Invention 1s applicable for bigger
power range with better compatibility and stronger adapt-
ability.

The above Embodiments combining with figures have
described the Invention in details. A person skilled in the art
can obtain various modified examples based on the above
description. Any modifications, equivalent replacements and
improvements made within the spirit and rule of the Inven-
tion shall be included in the protection scope of the Inven-
tion. Therefore, some details in the Embodiments shall not
lead to any limaits to the Invention, and the protection scope
of the Invention shall be the scope specified in the attached
Claims.

What 1s claimed 1s:

1. A constant-voltage drive device with adjustable output
voltage, comprising a chopping wave structure, an AC
power voltage detection module, an AC voltage signal bias
module, a power factor correction controller with multiplier,
a power factor correction, energy conversion and transmis-
sion module, an output control module, a reference signal
generation module, an AC power phase angle detection
module and a phase angle information transmission module,
wherein:

the AC power voltage detection module, the AC power

phase angle detection module and the power factor
correction, energy conversion and transmission module
are respectively and directly connected to the chopping
wave structure;

the AC power voltage detection module, the AC voltage

signal bias module, the power factor correction con-
troller with multiplier, the energy conversion and trans-
mission module and the output control module are
connected 1n series; the reference signal generation
module 1s connected to the power factor correction
controller with multiplier;

the AC power phase angle detection module, the phase

angle information transmission module and the output
control module are connected in series.
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2. The constant-voltage drive device according to claim 1,
wherein the reference signal generation module 1s a fixed
signal generation module.

3. The constant-voltage drive device according to claim 1,
wherein the reference signal generation module 1s a variable 53
signal generation module.

4. The constant-voltage drive device according to claim 1,
wherein the AC voltage signal bias module 1s configured to
ensure that an output voltage signal of the power factor
correction controller with multiplier 1s always higher than 10
OV 1n the case that phase of AC power 1s switched so as to
provide the chopping wave structure with a stable discharge
loop.
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